Growth factor messenger RNA expression by human breast fibroblasts from benign and malignant lesions.
Breast tumors are a complex mix of epithelial, stromal, and vascular elements. We examined primary cultures of breast fibroblasts derived from benign and malignant lesions for expression of various growth factors. All fibroblast cultures, regardless of whether they were derived from benign or malignant lesions, expressed platelet-derived growth factor A chain, basic fibroblast growth factor, fibroblast growth factor 5, and transforming growth factor beta 1 mRNA. None expressed platelet-derived growth factor B chain or transforming growth factor alpha mRNA. However, examination of mRNA expression for the insulin-like growth factors revealed that 7 of 8 fibroblasts derived from benign lesions expressed insulin-like growth factor I (IGF-I) mRNA, while only 1 of 9 fibroblasts derived from malignancies expressed IGF-I mRNA. The opposite picture was seen for insulin-like growth factor II (IGF-II) mRNA expression, in which 1 of 9 benign-derived fibroblasts expressed IGF-II mRNA, while 5 of 9 malignant-derived fibroblasts expressed IGF-II. This correlated with previous in situ hybridization data, which showed IGF-I mRNA expression confined to the stroma of benign breast tissue. PDGF treatment of tumor fibroblasts resulted in a 3-fold increase in IGF-II mRNA. Thus there was an apparent dichotomy between IGF-I mRNA expression in the majority of fibroblasts derived from benign lesions and IGF-II mRNA expression in the majority of tumor-derived fibroblasts. Since the insulin-like growth factors are potent mitogens for breast tumor epithelial cells, this further supports the notion of a paracrine growth-promoting role for the insulin-like growth factors in breast lesions and suggests that IGF-II may be the more important growth promoter in malignant lesions.